hours. The heating1 is continued for from 4 to 10 days, depend-
ing upon the amount of carbon wanted in the steel, The decree
of carburaation is ascertained from time to time hy taking out a
bar through the port provided and examining its fracture. When
the process has proceeded as far as desired, the fire is drawn, or
allowed to die out, and the furnace cools slowly. Within live
days the furnace may be entered and the bars, which an* now
carbon steel, are removed. The carbon, however, has not been
uniformly distributed throughout the bars. The outer portion
may be saturated, while the center is almost free from carbon.
It now remains to convert these bars into steel of uniform com-
position. They are cut into convenient lengths, and these are
bundled, heated to the welding temperature and forged into a
single piece. The metal is first coated with a wash of clay and
borax, which checks oxidation and serves as a flux* giving a clean
surface for welding. Having been cut and welded once, the steel
is known as "single shear/' A higher grade of steel is made by
cutting up the bar and welding as before, this being termed
"double shear" steel As some carbon is burnt out during the re-
heating, the bars which contain more carbon than is required in
the finished product are selected to be "Sheared,

It is possible to combine a little over two per cent, of carbon
with iron hy cementation. A further addition would require a
higher temperature, which would result in the fusion of the steel,
It is not known whether the carbon diffuses through the iron as
carbon, or as a carbide of iron- It is probably similar to the mi-
gration of carbon in other instances, wherein the conditions are
different, as in chilled and malleable castings, The penetrating
power of carbon is shown by the fact that it will enter and mi-
grate through hot porcelain, glass and other dense substances,
If the steel has been converted from wrought iron the surfaces
of the bars, as they are drawn from the furnace, are covered
with blisters. This has given rise to the term "blister nteel"
The cause of the blisters has been satisfactorily explained by
Percy. The ferrous oxide, which is always present in wrought
iron, is reduced by the carbon with the formation of carbon
monoxide, and the gas, seeking its escape* distorts the plastic
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